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(54) Processless thermal printing plate with well defined nanostructure 



(57) According to the present invention there is pro- 
vided a heat-sensitive material for making a negative 
working non-ablative lithographic printing plate compris- 
ing in a heat sensitive layer thermoplastic polymer 



beads and a compound capable of converting light into 
heat binder on a surface of a hydrophilic metal support, 
said layer being free of binder, characterized in that said 
thermoplastic polymer beads have a diameter between 
0.2 jim and 1.4 um. 
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EP1 080 884 A1 

Description 

FIELD OF THE INVENTION 

d m1 P L^ T n *° n . re,ates t0 a hea ^ensiUve material for preparing lithographic printing plates 
BACKGROUND OF THE INVENTION 

Ho n^^"'" 1 " 19 ,^ 865 US6 3 SO " Ca " ed masters "<* asa printing plate which is mounted on a cylinder of the 

on-press processing, either by wiping the expos* t^^^^^^l M Ptet88 ab °J a,l0W 
fountain solution during the first runs of the printing job 9 ^ °" *• * * * e 

(iv) Thermal imaging. M st of the compute,to-press methods referred to above use sc-called therma. materiais. 
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i.e. plate precursors or on-press coatable compositions which comprise a compound that «""<"to*"^ 
int h atTh h at which is g nerat d on imagers exposure triggers a (physicc-)chemtaaJ process .such as 
ablati n. polymerisation, Insolubilisation by cross-linking f a polymer, decomposition, or partid «»gulati n fa 
thermoplastic polym r lat x. This heat-mode process then results in a lithographic surface consisting of ink ac- 
cepting and ink repelling areas. 

[00061 EP-A- 786 337 discloses a process for imaging a printing plate, wherein the printing plate is chafed over the 
whole surface and over the whole surface is covered with toner particles, which are charged oppositely. Thereon is 
the layer, formed by the particles imagewise fixed or imagewise ablated by infrared exposure on ttie surface ci _the 
printing plate. Thereafter the parts which are not fixed are removed and optionally the non-ablated areas are fixed by 
heating overthe whole surface of the plate. This process requires a cumbersome development 
[00071 A problem associated with most thermal materials disclosed in the prior art is that these materials are surtable 
for exposure with either an internal drum image-setter (i.e. typically a high-power short-time exposure) or an external 
drum image-setter (i.e. relatively low-power long-time exposure). Providing a universa material that can be .exposed 
with satisfactory results on both these types of laser devices known in the art is a requirement difficult to fulfil. 

OBJECTS OF THE INVENTION 

[0008] It is an object of the present invention to provide a processless heat-sensitive imaging material for making 
lithographic printing plates having excellent printing properties. tt ^^ Mf . ™i„n„« 

[0009] It is a further object of the invention to provide a heat sensitive imaging matenal for making lithographic pnnting 

plates wherein the heat sensitive layer is applied on the printing plate. 

[0010] It is still a further object of the invention to provide a heat sensitive imaging matenal for making lithograpmc 
printing plates which can be used in computer to plate application. 

[0011] Further objects of the present invention will become clear from the description hereinafter. 
SUMMARY OF THE INVENTION 

[00121 According to the present invention there is provided a heat-sensitive material for making a negative working 
non-ablative lithographic printing plate comprising in a heat sensitive layer thermoplastic polymer beads and a com- 
pound capable of converting light into heat binder on a surface of a hydrophilic metal support, said layer being free of 
binder, characterized in that said thermoplastic polymer beads have a diameter between 0.2 urn and 1.4 urn. 

DETAILED DESCRIPTION OF THE INVENTION 

[0013] Themermoplasticpolymerbeadshaveadiametert>etween0.2^^ 

0 5 and 1 2 urn. When the thermoplastic polymer beads are smaller than said diameters, the printing plate shows 
scumming, while when the thermoplastic polymer beads are bigger than said diameters . the printing plate does not 
ink up sufficiently. Although we do not want to be bound by any explanation of these facts, we suggest the following 
mechanism. Thermoplastic particles with a to small diameter adheres to well to the metallic support and are not com- 
pletely removed by the ink and/or fountain solution. Thermoplastic polymer beads with a to big diameter, even after 
coagulation by the infrared irradiation, does not adhere well enough to the metallic support on the imaged areas. Only 
thermoplastic polymer beads with a diameter in the claimed range strikes the right balance between adsorption in the 
imaged areas and removal by ink and/or fountain solution in the non-imaged areas. 

[0014] Furthermore the hydrophobic thermoplastic polymer particles used in connection with the present invention 

preferably have a coagulation temperature above 50°C and more preferably above 70°C. Coagulation may result from 

softening or melting of the thermoplastic polymer particles under the influence of heat There is no specific upper limtt 

to the coagulation temperature of the thermoplastic hydrophobic polymer particles, however the temperature should 

be sufficiently below the decomposition temperature ot the polymer particles. Preferably the coagulation temperature 

Is at least 10"C below the temperature at which the decomposition of the polymer particles occurs. When said po*™ 81 " 

particles ere subjected to a temperature above the coagulation temperature they coagulate to form a hydrophobic 

agglomerate so that at these parts the metallic support becomes hydrophobic and oleophilic. 

[0015] Specific examples of hydrophobic polymer particles for use in connection with the present invention have a 

Tg above 80°C. Preferably the polymer particles are selected from the group consisting of polyvinyl chloride, pofyvi- 

nylidene chloride, polyacrylonitrile, polyvinyl carbazole etc.. copolymers or mixtures thereof. Most preferably used are 

polystyrene, polyacrylate or copolymers thereof and polyesters or phenolic resins. 

[0016] The weight average molecular weight of the polymers may range from 5.000 to 5.000,000g/rnol. 

[0017] The imaging element further includes a compound capable of converting light to heat Suitable compounds 
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capabl 
ti n is n t 



rangeofth light sourcTuse?^^ n fU,e compound used in the wavel nglh 

P^'nframddyeswhi^^^ «— *»» 

5 pigments such as carbon black, metal carbides hnria 7?JZL J? IT and pi9m nt8anoin particular infrared 
structural reiated to the b^Ta^S^ 

particular the print endurance obtained d-Dsnr,..! a ™ t^T . f ' ™ 8 '"^raP"" 0 Performance and in 

s £. , m M — CSlt^S. - ESSE* •» -P - . 

» Kr irSST^" 5 C ° mPO, " >a ta C °" nea " > " *» "» ■— - ">•*"«>«» ..nnoplaaio 
results. Preferably the aluminum foil has a ouohnl* l h a r1 a 9 "? necessar y but "W *■» improve the printing 

<*™k»i or iiHtodMw gJL ™57S2££!?!SI?tS * ^ ° ,,ll, ""• <, •» *«*■*»* 

taM. n»*lon layer to ho ntanlZ T.gio^d C^TJS T * ta " 8&a ° l » """"i""". of . oil™, 
torn ft. nonprinting orooa on " "™* " -*>"on prow* to the areas that will 

printlno plates. ^ eVS " ° ram » «™™* *»in* whan used lor lithographic 

IS. SsTsSllCW * 3 — -* «" — < — r »*ot*™ 

most preferably at least 50°C temperature of at least 30°C more preferably at least 40X and 

" SS. AftW r ° U9henin9 ^ ° Pti0nal *— ^ *° aI — «* * anod^ed which may be canted ou, as 

within a temperatura range ol^^^^ 
Xth^ 

ature. e.g. 95»C. AHemaLly. 7£^JSSSXZ Z Z£ ^? *** 8 ° ,Uti ° n at 8,8vated t8m ^" 
» surface with a phosphate solution ftaT^^alKn^ involv88 ■"■""O *• a^inum oxide 

may be rinsed with a citric acid or 'JSSSSS^Sl^ ahiminUm 0Xide 8Urt8C8 

carted out at a slightly elevated tempera ture SaboS SSSc Se^ZlT ^ tempera,Ure 
aluminum oxide surface with a bicartwnate solution s«ii fiSh»,' • nterest ' n 8 treatment involves rinsing the 

polyvinylphosphonic acid. polyvin^ShosSc ac£ D Sh^ TT *"**» may 1,6 •» 
« Phonicacid. polyvinylbenzeSp!^^ |222.JS?*^ ^ ° f "^nyl •■a** P^nylsul- 
formed by raactioniasulphona^ 

may be carried out al ne or in combine! TmmZm^IT^Z "™ P°* treatments 
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[0033] Th f atures of the pr sent invention, as specified in th claims, shall be understood as indicated hereafter. 
The w rd "imag - is us d h rein in the context of lithographic printing, L . "a pattern consisting of oleophilic and 
hydrophilic areas". The material that is made according to the present inv ntion is negative working, which means that 
the areas, which ar expos d to light, are r ndered ole philic and thus ink accepting due to said xposure. In th 
context of the present invention, the featur "negative w rking" may be consid red as an equrval nt of th feature 
-non-ablative", since in ablative materials the functional layers are completely removed from the underlying (hydrophilic) 
metal support upon image-wise exposure so as to obtain a positive image (exposed areas are hydrophilic, ink spelling). 
Analysis of the exposed areas of the material made according to the method of the present invention indeed showed 
that the layer or stack of layers is not removed upon image-wise exposure but is converted into a hydrophobic surface 
on the metal support The unexposed areas are hydrophilic. 

[0034] According to the present invention, the heat sensitive layer can be applied as a dry powder by rubbing in the 
metallic support with said dry powder . Alternatively dry coating methods can also be used, e.g. sputter-coating of the 
powder on the metallic support. Preferably the heat sensitive layer is applied to the metallic support as an aqueous 
dispersion, containing between 1 and 30 % by weight of thermoplastic hydrophobic polymer beads, more preferably 
as a dispersion containing between 5 and 20 % by weight of thermoplastic hydrophobic polymer beads. Said dispersion 
can be coated with different coatings techniques, e.g. dipping. 

[0035] In accordance with the present invention the imaging element is image-wise exposed. Dunng said exposure, 
the exposed areas are converted to hydrophobic and oleophilic areas. 

[0036] Said image-forming can be realized by direct thermal recording wherein the thermal transfer is effected by 
heat radiation, heat conductivity or inductive heat transport. On the heated areas the hydrophobic polymer particles 
coagulate and forms a hydrophobic area. . 
[0037] Said image-forming can also effected by irradiation with high intensity light. The heat-sensitrve matenal should 
then comprise a compound capable of converting light into heat. 

[0038] Image-wise exposure in connection with the present invention is preferably an image-wise scanning exposure 
involving the use of a laser or L.E.D. Preferably used are lasers that operate in the infrared or near-infrared, i.e. wave- 
length range of 700-1500 nm. Most preferred are laser diodes emitting in the near-infrared. 
[0039] According to the present invention the plate is then ready for printing without an additional development and 
can be mounted on the printing press. 

[0040] According to a further method, the imaging element is first mounted on the printing cylinder of the pnnting 
press and then image-wise exposed directly on the press. Subsequent to exposure, the imaging element is ready for 
printing. 

[0041] The printing plate of the present invention can also be used in the printing process as a seamless sleeve 
printing plate. In this option the printing plate is soldered in a cylindrical form by means of a laser. This cylindrical 
printing plate which has as diameter the diameter of the print cylinder is slid on the print cylinder instead of mounting 
a conventional printing plate. More details on sleeves are given in "Grafisch Nieuws" , 15, 1995, page 4 to 6. 
[0042] The following example illustrates the present invention without limiting it thereto. All parts and percentages 
are by weight unless otherwise specified. 



40 EXAMPLES 

[0043] An aluminum support was electrochemically grained using hydrochloric acid, anodized in sulphuric acid and 
subsequently treated with polyvinylphosphonic acid. The obtained hydrophilic surface was further used for coating with 
a dispersion, containing hydrophobic thermoplastic polymer beads and a infrared absorbing dye according to formula I 
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[0044] The dispersion is composed of 10% beads of polymer with 0.5 % of Dy I. The dlam ter of the particles is 
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^between 0.09 pm and 2.6 pm. The potymeric beads of van us partide size were coated on tn a.uminum 

WiJSSSHL* STa^al^.r WaS nn, diode 

varied: 148 mW.%0 imtv an7 2 9 5 !mW w2e us^d = 8 P ' Xe " ^ *" ° f **** ^ ima9e p,ana ^ ™ 

Claims 

4 " ?50tdlSr ,ateria ' aCC ° rdinS t0 3 Wherei " SaW inftared —*»"■ <*« absorbs maxima.* between 

5. Ah ^-sens*ivemate^^ 

6. A method for preparing a negative working non ablative printing plate by the following steps 

' Z^an^ 

7. A method according to claim 6. wherein the metal support is mounted on a cylinder of a rotary printing press. 

8. A ™^«-*ngto^^ 
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